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Abstract 
The research studied the correlation between green office building and occupants’ perception on the green–rated building. The 
purpose is to learn whether occupants perceive the green predicate in their daily activities, including in supporting indoor health 
and comfort, or the predicate just serves as formality. The selected green-office-building in Surabaya, Indonesia is Graha 
Pangeran. The building is in use for banking business. This research distributed questionnaire survey using Likert's scale. 
Questions were constructed using parameter of “Greenship” rating tools, a tool commonly used to certify green buildings in 
Indonesia. The tool used to assess physical condition of a building is now used to assess occupants’ perception. The direct 
adoption from an assessment tool to collect occupants’ perception is intended to learn any linear correlation between occupants’ 
response and building's physical conditions investigated during the certification process. Close-ended questions with 5 points 
Likert’s scale method was employed. The questions were grouped into parameters as in the Greenship, namely appropriate site 
development, energy efficient, water conservation, building materials, indoor health and comfort, and management of built 
environment. The data collected shows only 51% agreed the office building is within green–rated, 28% was neutral and 21% 
perceived the building as a non-green. From the parameter of “health and comfort”, the perception of those experiencing comfort 
and neutral is in a balanced proportion between visible-audible and non-visible-audible parameters.  
© 2015 The Authors. Published by Elsevier Ltd. 
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1. The existence of green buildings in Indonesia 
The term of green building is considered as brand new knowledge. It might have been discussed before, but it 
officially emerged in the UK by the launch of BREEAM (Building Research Establishment Environmental 
Assessment Methodology) in the early 90s. LEED (Leadership in Energy and Environmental Design) of the US 
came later in the late 90s. Indonesia’s Greenship was launched in 2010, behind neighboring countries of the region 
such as Singapore’s Green Mark in 2005 and Malaysia’s GBI (Green Building Index) in 2009.  
Greenship is green building ratings introduced by Green Building Council Indonesia (GBCI), a non-government 
and non-profit council. However, since the advisory and steering boards of GBCI are of government-officers, we 
may acknowledge this council as semi-government council. To a certain extent, this council is the only council to 
certify green buildings in Indonesia. However, since green certification is not automatic, gets no incentive from the 
government, and needs a long and complicated process, from 2010 up to currently, GBCI has only certified 5 newly-
built buildings, 4 existing buildings and 1 interior space. Today, 12 new buildings are entering the first stage of 
certification process and several others are on the waiting list to proceed to their self-assessment stage before being 
assessed by GBCI. All those certified buildings are in Jakarta, the capital city and its surrounding area. Some 
buildings in other Indonesia’s cities announce themselves as green building, but yet to be officially assessed. 
Surabaya, one of Indonesia’s largest cities also owns several green-rated buildings. They are green not only by self-
rated, but also by international organization. Graha Pangeran was awarded Energy Efficient Building by ASEAN 
Center for energy award in 2002 and Graha Wonokoyo won the same award in 2006. These awards were gained 
long before the Greenship was introduced. The two buildings have not been certified yet by the Greenship due to 
limitation of time for assessment process and financial concern. 
 
2. Indonesians’ awareness on green buildings and prior studies  
As green building is relatively a new term of reference, especially for Indonesians, the green-building concept 
remains at the initial phase and has not become a nationwide concern and awareness. There may be some 
Indonesians, organizations or associations in some cities in Indonesia initiate the awareness of sustainability issue by 
introducing the green building system. However, since these are not organized simultaneously, it is hardly 
successful.  Moreover, it is not supported by assertive regulation that deals with environmental issue. The application 
of green building principles in Indonesia is more voluntary and has not become mandatory. Encouragement from the 
authority is also less, whilst in many countries incentives are given for property developers committed to green-
building development. For example, in Singapore, all property developers are required to construct green buildings 
[1]. Ideally, promotion of green building is supported by ease building development permit issuance or incentives in 
the form of tax breaks. Ease building development permit issuance will not directly affect government budgetary 
plan, so this may be more preferably. 
Study on the post occupancy evaluation (POE) of green buildings in Indonesia based on occupants’ judgment or 
perception is rarely conducted. However, studies of this matter have been conducted in other nations. Research by 
GBCA [2], Gou et al [3], and Newsham et al [4], concluded that green buildings consistently outperformed non-
green building in terms of comfort. They also concluded that green building’s occupants were satisfied with the 
building design and the indoor comfort level. On the contrary, a study showed that only 11% of green buildings 
involved in the study met the intent of the thermal comfort standard and only 59% of occupants expressed their 
satisfaction with the thermal environment [5]. Even buildings with the highest ratings in occupant surveys had 5–
10% dissatisfied occupants caused by uncomfortable feeling from something or other [6]. Even according to Paul & 
Taylor [7], no valid evidence emerged that green buildings are more comfortable than non-green buildings. 
Respondents of this study indicated that the indoor environment of green buildings experienced warmer indoor air 
that created uncomfortable environment. However, since the study was conducted in a temperate climate region, 
warmer indoor air issue may not be the case of those in warmer regions such as tropical or arid. That is why, 
according to Todd & Geissler [8] building assessment systems must reflect national, regional, and local differences 
if they are to be accepted and used, which in other words might express that POE of a green building in temperate 
climate might not be suitable for benchmarking other regions with different climate, especially of those with warmer 
548   Christina Mediastika and Karen Lie /  Procedia Engineering  118 ( 2015 )  546 – 553 
climate. Studies on indoor thermal comfort within tropical climate not specific to green building issue by Karyono 
[9], Feriadi and Wong [10], Yamtraipat, Khedari and Hirunlabh [11], and Hariyanto [12] indicated that within 
tropical climate, building’s occupants enjoyed higher level of indoor temperature than it is suggested by the 
standard. Another study on two similar green buildings within exactly the same region by Brown et al [13] came 
with more surprising findings that in a green office building, occupants had a high level of satisfaction (with the 
exception of acoustics) and reinforced a sense of pride in their work and organization. Meanwhile, the other building 
was not meeting occupants’ comfort needs and therefore, it was not considered by respondents to be particularly 
green or energy efficient. Burnett et al [14] revealed that by green ratings point of view, two very similar buildings 
assessed with the same grade of greenness can get a different result in performance outcomes. In other words we 
may say that POE study of a green building is not merely specific to its region, but could also be specific to each 
building.  
More study on users’ behavior of green building showed that there was strong correlation between green building 
and user’s behavior. Green building’s occupants tend to have more positive attitude toward environment than 
occupants of non-green building [15]. However, when occupants perceived the green buildings in a low level, their 
desire to actively learn about the building was also decreased. It was emerged in a study by Monfared and Sharples 
[16]. This study shows that expectations may play a role to shape occupants’ comfort and behavior. According to 
Cole et al [17], the human factors should be not only included in new notions of comfort, but also considered in the 
environmental assessment methods as they will consequently affect the building’s performance and, in particular, its 
sustainability. The research reported in this paper aims to see at the relationship between two concepts of 
‘satisfaction’ and ‘sustainability’ from the occupants’ perspective. Satisfaction of the occupants will guide them to 
be more active to maintain the green predicate. A study of occupants’ participation behavior to support the green 
office building predicate in Jakarta showed that occupants agree to switch off lighting during the noon-time break 
daily, and set room temperature to be fixed at 25ºC. This active participation enabled the building operator to 
achieve a 22% savings in electricity consumption [18]. 
3. Graha Pangeran Building 
Graha Pangeran is one of several green-rated buildings in Surabaya. The most prominent feature for which it 
received Asian Energy Award in 2002 is the energy consumption which is 144 kWh/m2/year, below average of 
Indonesian offices which is 250 kWh/m2/year. Graha Pangeran is a 14 storey +1 basement rental office building. At 
first, the building was rented by several companies with the main renter BNI (Indonesia State Bank). Later, BNI 
becomes the only user of this building, with 230 employees. Thus, currently the whole building is occupied by this 
bank. Basement level is for building utility (mechanical and electrical equipment), the 1st to 13th are for office 
floors and the 14th is for helipad. POE of Graha Pangeran is interested since the building is internationally-rated 
green building, but not yet to be locally certified since the award was given long before the local green rating tool 
was introduced. POE of this building is important to complement previous study of similar topics that conducted 
within other climatic conditions. This is also important to describe whether the green-rated and the award given are 
also fully perceived by its occupants. 
4. Methods 
The study was set as descriptive research and questionnaire survey method was employed to collect data of 
occupants’ perception on the green-rated including the health and comfort level they experienced within the 
building. A set of tool named Greenship that is semi officially used in Indonesia was adopted to construct the 
questionnaire. The tool is deliberately used since the building has not been assessed. Thus, a set of parameters used 
to rate the green level of buildings was then used to collect occupant’s perception toward the building. Since the 
parameters are mostly in the official language that the respondents might not be familiar with, the language of the 
sentence was modified so that common people can easily understand. The parameters consist of 6 categories and 
they are sub-divided into more detailed categories as presented in Table 1. Before plotting Greenship categories into 
a list of questions or statements to gain judgment from respondents, the categories were checked for its validity and 
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reliability. First, the correlation of each category was tested using “Pearson’s product moment”, a test of its t (t-test) 
to confirm its validity. Reliability of the main category was also tested using Cronbach’s alpha methods (Table 1). 
When using Greenship for a rating tool, valuator would score each parameter from minimum to maximum, in 
which each is clearly set. For this study, respondents were designed to also give score of a set of parameter 
according to their experiences. The score was constructed using Likert’s scale. Likert’s scale is a widely used 
scaling to measure people’s judgment on such issues. It usually ranges from “strongly disagree” or negative 
response to “strongly agree” or positive response, scoring from 1 to 5 or 1 to 7 for more detail. One is scored for 
those who “strongly disagree” and 5 or 7 are for those who “strongly agree”. Score from 1 to 5 was used in the 
questionnaire survey. For particular research that demands clear polarization between agreement and disagreement, 
score 3 or “neutral” is omitted. Dropping the middle score from range of answers is a common method to minimize 
ambiguity and finding stronger polarization between positive and negative responses. In this study, the middle score 
was not omitted to learn on the existence of less caring occupants, or similar to grey occupants. A study showed that 
it is entirely possible to have a `green’ building with `grey’ occupants due to lack of systems integration and lack of 
training on how to use the technologies in the most efficient and effective way [19]. 
 
Table 1. Greenship parameters and the validity and reliability tests 
No. Questions  
(which are constructed from 
Greenship parameters)  
r table 
(standard) 
r-data Validity t table 
(standard) 
t-data Validity Cronbach 
alpha 
Relia-
bility 
1. Appropriate site development - - - - - - 0.709 Reliable 
1.1 Motorcycle reduction policy 0.2185 0.5531 Valid 1.9905 5.9008 Valid   
1.2 Public Accessibility 0.2185 0.5087 Valid 1.9905 5.2517 Valid   
1.3 Bicycle use campaign 1 0.2185 0.7576 Valid 1.9905 10.316 Valid   
1.4 Bicycle use campaign 2 0.2185 0.4899 Valid 1.9905 4.9947 Valid   
1.5 Site landscaping 0.2185 0.6195 Valid 1.9905 7.0143 Valid   
1.6 Urban Heat Island 0.2185 0.3760 Valid 1.9905 3.6066 Valid   
2. Energy efficient - - - - - - 0.682 Reliable 
2.1 Policy and Energy Management 
Plan 
0.2185 0.6093 Valid 1.9905 6.8297 Valid   
2.1 Optimization of efficiency in 
building energy performance 
0.2185 0.7220 Valid 1.9905 9.2749 Valid   
2.3 Energy monitoring and control 0.2185 0.6706 Valid 1.9905 8.0348 Valid   
3. Water conservation - - - - - - 0.801 Reliable 
3.1 Water management policy 0.2185 0.6293 Valid 1.9905 7.1971 Valid   
3.2 Water sub-meter 0.2185 0.3022 Valid 1.9905 2.8177 Valid   
3.3 Water recycle 0.2185 0.6931 Valid 1.9905 8.5461 Valid   
3.4 Water faucet efficiency 0.2185 0.5733 Valid 1.9905 6.2191 Valid   
4. Material resources and cycle - - - - - - 0.699 Reliable 
4.1 Material purchasing policy 0.2185 0.6718 Valid 1.9905 8.0610 Valid   
4.2 Waste management policy 0.2185 0.5764 Valid 1.9905 6.2694 Valid   
4.3 Waste management application 0.2185 0.7304 Valid 1.9905 9.5047 Valid   
5. Indoor air for health and comfort - - - - - - 0.778 Reliable 
5.1 No smoking campaign 0.2185 0.5523 Valid 1.9905 5.8885 Valid   
5.2 Air circulation  0.2185 0.6261 Valid 1.9905 7.1368 Valid   
5.3 Visual comfort 1 0.2185 0.3965 Valid 1.9905 3.8388 Valid   
5.4 Visual comfort 2 0.2185 0.4919 Valid 1.9905 5.0216 Valid   
5.5 Visual comfort 3 0.2185 0.6010 Valid 1.9905 6.6835 Valid   
5.6 Noise level 1 0.2185 0.5720 Valid 1.9905 6.1981 Valid   
5.7 Noise level 2 0.2185 0.5663 Valid 1.9905 6.1070 Valid   
6 Building environmental 
management 
- - - - - - 0.896 Reliable 
6.1 Operation and maintenance training 0.2185 0.5773 Valid 1.9905 6.2840 Valid   
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5. Findings and Discussion 
 Due to limited access to the banking activities, the study manages to collect 81 respondents only. This total 
number has already fulfilled the standard of at least 10% for descriptive research and 30 respondents for 
correlational research [20]. Homogeneity of respondents was maintained by fixed duration of work per day (8 hours) 
and academic background (which all hold undergraduate diploma). Meanwhile, sex of respondents is well-balanced 
between male and female, age majority is 20 to 40 years of age, and most respondents have been working (period of 
service) from 1 to 10 years (Fig.1.) The homogeneity, balance distribution between male and female, and proportion 
domination of age and period of service acted as control variables to ensure data analysis into minimum error. 
 
Fig. 1. Distribution of respondent’s sex, age, and period of service. 
 
 
Fig. 2. Perception on parameter of appropriate site development. Score 1 is for strongly disagree, 2 is for disagree, 3 is for neutral, 4 is for 
agree, and 5 is for strongly agree. 
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The data collected of respondents’ judgment on Greenship parameters were grouped into 4: Fig. 2, 3, 4 and 5. By 
most of these figures, we learn that positive perception (score 4 agree and 5 strongly agree) and neutral perception 
(score 3 neutral) are mostly dominated the data. Parameters regarding physical building features that are easily 
observed by occupants were judged positively i.e. bicycle use campaign (provision of bicycle parking slot and 
dressing room), water faucet efficiency (auto stop faucet), optimization of efficiency in building energy performance 
(campaign to artificial lighting reduction), and waste management application (campaign to reduce non degradable 
containers and wrappings, and campaign of waste sorting). Meanwhile, parameters that are not easily observed or 
hardly experienced by occupants were mostly scaled at neutral perception. Cross-checked by on-site observation, we 
learn that those who gave neutral perception may be regarded as less concern occupants since during the field 
observation, authors witnessed visual campaign of motorcycle reduction policy using stickers and display board of 
energy consumption. Even so, some respondents perceived as no campaign at all. When there is limited briefing and 
tour throughout building and building’s components for occupants, we may easily find that for some parameters, 
various responses were gained. In the context of urban heat island where respondents were asked about the existence 
of roof garden, for example, neutral judgment was dominated and the positive and negative responses are in a 
balanced proportion. Various perception collected from parameter of “operation and maintenance training” supports 
this finding.  
 
 
Fig. 3. Perception on parameters of energy efficient and water conservation. Score 1 is for strongly disagree, 2 is for disagree, 3 is for neutral, 
4 is for agree, and 5 is for strongly agree. 
 
Occupant's responses on parameter "health and comfort" are grouped in Fig.5. By this figure we learn that the 
occupants gave positive responses to parameters that are clearly visible and audible to them, i.e. no smoking 
campaign, visual comfort 3 (adequate overall lighting), and noise level 2 (vibration within office room). 
Nevertheless, for parameters that is hardly visible, hardly audible and subjective, neutral perception was dominant, 
i.e. noise level 1 (noise from air conditioning systems or background noise level), visual comfort 1 (adequate natural 
lighting) and visual comfort 2 (lighting evenness). 
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Fig. 4. Perception on parameters of material and environmental management. Score 1 is for strongly disagree, 2 is for disagree, 3 is for 
neutral, 4 is for agree, and 5 is for strongly agree. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. Perception on parameter of indoor health and comfort. Score 1 is for strongly disagree, 2 is for disagree, 3 is for neutral, 4 is for agree, 
and 5 is for strongly agree. 
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6. Conclusion 
By reckoning scores of each parameter, the study concludes that in overall 51% respondents perceived the green-
rated office building positively. In other words, they agree with the green-rated awarded, 21% perceived negatively 
or disagreed with the green-rated given. In line with the study about grey occupants [19], this study identifies that 
28% of the respondents is considered as "grey occupants" as they chose to stand within neutral perception. Thus, 
from the whole questions/statements which reflect each parameter of Greenship tool, 51% respondents agreed that 
the green building is operated as a green building in reality, 28% were in neutral perception and 21% perceived the 
green predicate serves only as formality. Using Greenship rating tools designed to assess greenness of a building to 
collect occupants’ response may be considered after the official assessment itself. This enables assessor to ensure 
whether the green-rated remains as formality or fully perceived by occupants. In this study, only half of the 
respondents concur with the green-rated awarded. Even though it does not directly correlate, a building that is 
internationally awarded as green building, but not yet certified locally is perceived by only 51% of its occupants as a 
green building. Nevertheless, at this stage we shall not directly conclude that the building cannot meet the standard 
of the local green certification. 
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